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SOVIET AUTHORS' SUGGESTIONS FCR AND DISCUSSION OF SPECIFICATIONS
FOR DESIGNING SIBERIAN ELECTRIC POWER STATIONS .

This report consiats of two articles, {1) “Some Specificatlons
for Designing Electric Power Stations in Siberian Regions,” by L. Ye. -
Nebrat apd V. N. ‘Yasmikov, from Elektricheskiye Stantsii, No 11, 1949; )
and {2} "Discussion of the Article "Some Specification for Designing
Electric Power Staticns in Siberian Regicns,'" Part 1 by Engineer L.
Ya. Lozanovskiy and Part I1 by Engineer K. N. Tuzh, from Elektriche-
ékye Stantsii, No 6, 1950. -

SOME SPECIFICATIONS FOR DESIGNING
ELECTRIC POWER STATIONS IN SIBER IAN REGTONS

As & rule, plans for electric power stations in Siberian regions have been
drawn up on the #ame principles as plans for stations in other regions of the
Soviet Union. Practice has shown, hewever, that important changes have had to
be made both in bullding and in operating such stations, thus complicating the
normal operation of equipment and incurring additional expenses. Many defects
remaln uncorrected, redu~ing reliability and econcmy of station operation and
making poor working conditions for the personnel.

Long experience in operating large electric power stations under severe
Siberian conditions makes it posezible tc set fortn the following requirements
for their design:

Fuel Economy

1. Railrcads for electric power stations are usually designed on the sup-
position that coal and other meterials will enter regulsrly. Under Siberian
conditions wher severe snowstorms and drifts make railroad transportation dif-
ficult, there are frequent delays in the entry of materials. Concentration of
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car deliveries a2nd lack of balan-e betwesn loaded and emphy ¢ars cause bottle-
necks nn the toads approsching The ¢ietion. Tne lak of aidetracks makes move-
ment on station lines more Aifficult. Fe-equiplent of the roads while 1n opera-
tion entails building curves of insuffi<ient ralius and los= of the space between
roads usually used for storing materinls  lack ¢f a second weighbridge zeauses
the wagons tc stand idle sven more.

Hence, in designirg electric power stations For Siberia, a thorcugh study
mst be made of freight regalstion. giietracks, a gecond complete weighbridge,
and construction of water mowers uwith rhemically treated water.

2. Buildings for unlscading -oal should be neated. 1o cne Siberian power
station, eerzouvs Alffirultier were en ountered in unloading coal from freight
cars until the builiing was beated. The damp coal 1i? pot flow easily from the
bunkers and needad copetant stirring Wpea ihe ztores of zoal in the buunkers Fl
dropped, the walls of the bunkers froze, freezing the coal entering the bunkers
when they were ref:illed. Stirring up the ¢ onl at trne wrong time or breakdowns
in the conveyer: under the buukere ~auzed the coal to freeze into 8 monolithi:
mass i the bunker —The buakers were cut of -~wmmission for a long time, keeping
many workere buey servicing the unicatlpg LniT

After tue inetsllation of hesting equipment, guch dAifficultiea were
greatly diminishel The number of men usicading cars was reduced almost hod,
Their ‘wox{ering conditinnd were greatly improved. [dle tiwe for cars during vn-
1:ading wos alsc sharply refusen Lack of peatTing in .ar dumpers with scrapers
also caused ccnaiderable Aifficulty, reducing the fuel supply and increasing the
manpower neededi to remove the ~eal froven 11 the bunkers and on slanting walls.

3. In builiing bumkers for coal. the Hurkers should be equipped with trol-
ley lcrriez. The evperiente ol Siterlan pover ztalions has demonstrated that
scrapere in bunker: do not operate & well aa trolley lorries. Unier winter
conditions when comparatively damp <oal enters, freezing 1s unavoidable and then
the scrapers reduse protartivity, siwe they press the <oal iato the bunkers.

In addition, at the time of startioy an impact, iead 15 pat on the vable and
terminal units, causieg wore rapid vear and tear. Tue elestyic power required
to deliver coe ton :f coal by means of suvapers le mith greater than vhen trolley
lorries are uszed,

W, fn xome jarge 3iverian statlons. the <apacity of the coal bunkers in
the boiler roow itaelf 1e =sufficient for R hours of operation. Esperience has
shown that this :spscity 12 imedequarte sinte 1T would provide operation of the
boiler rocm for omiy 2.5-4 hours, allising for a minimom emergency reserve in
the bunkers.

Bezsuse of anowsiorms end drifts, 2upply cf zoal to boiler room bunkersz
is frequently interrupted for icng pevicas. It ie not always possible to supply
coal from spen storage perause the coal freezes. In addition, breakdowns of the
coal couveyers mase for very tight operating conditiens.

The pian "Basl~ Principles For Designing Steaw-Electric Power Stations,
Substations, and Heat and Electric FPuwer Netwosks," prepared in 1947 by the
State Trust for Stesm-Electric Power Plaoming, provides for further reduction
in the capacity of boiler-room coal bunkers by fixing the minimm total capacity
for coal and coal-dust bunker: at an B.kour supply. Stch 2 restriction absolu-
tely cannct be applied to Siberiarn slatilons. 0Under such severe climatic ceondi-
tions, a l6-hour gupply must be provided.

5. Spe-ial bujldings muat be built for heating mazut and cil tanks. Lack
of proper builiinge for unlsading mazut and o011 transperted long Jistences in
winter weather cauges eszessive 1dle time for the tanks. Feating the mazut by

steam in coils or applied divestly to the tenk ig 1asdequate.
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6. The reservoir should be equipped with two water outlets, one at the mouth
of the basin and one for the intake chambers of the pump room. The basin mouth
mst be protected from ice movements by strong beoms. The protracted frosis,

lasting at times for 2-2.5 months with air temperatures of ~-45 to -50° C, cause
deep freezing of the rivers and danger of the basin mouth freezing over.

An efficient method of comtrolling freezing conditions is to install !
heating equipment at the pasin mouth. It is alsd necesaary to deliver hot water i
to the intake chambers to control gludge ice. i

The turbulent ice movement in Siverian rivers threatens the basin and
intake grills with clogging by great masses of ice. Experience has shown that
partitioning the mouth oi the basin with strong, fleating wocden booms is a sat-
isfactory method of combating this situation.

7. Electric power stations built on Sibverian rivers maist have permanent j
installations for source-water coagulation. Iuring the turbulent spring floods,
characteristic of most Siberian rivers, water turbidity my amount to 2,000-
3,000 Lg/lit, creating an emergency in the statione becauze of the sharp drop
in the output of the water-purification units.

Operations were reatored to normal after equlpment for preliminary co- :

agulation of water was inatalled in several etations %o treat the £lood water
before chemlcal purification.

The Main Building i

8, The extremely short building season in Siberia greatiy complicates the
construction of reinforced-concrete buiidinga. The use of metal framework speeds
up building, making it possible to use the winter geason ror finishing work.
Hence, buildings should be designed for maximim use of metal framework.

9. For architectural reasous, when plm#g organizations design windows
60-70 sq m in size. The inswitable casement warping in windows of that size,
the additional load on the glazs and casemeants wnile covered with ice, and the
additional load on the glass and casements while covered with ice, and the addi-
tional weight on the windows resulting from rarefzction in the voliler rooms --
all tend to break the glass and let maases of ccld air into the building. The
result is fog in the building, which makes working conditions worse for both per-
gonnel and equipment, especially for the electric motors. Teo prevent this situ-
ation, windows should not exceed 16-20 sq mm in size.

10. Outside doors and gatee shonld have vestibules of sufficient length to
prevent admission of cold air into the shops when persounel enter or loads are
rought in., Building doors without vestibules, whick has been common practice,
complicates operating conditions., In shope subject to rarefsction, absence of
yestibules often causes the door panels to bresk, complicating working conditions -
still moxe.

11. As shown by actual operation of Giberian station=, the usual type of
skylights above the boilers make boiler-room conditione worse in winter beceause
they eadmit a considerable amount of cold air, especially when under repair.
Consequently, they should not be used to light the upper part of bollers during
the day. Tf intended oniy for ventilation, the skylighte could be simpler.

12. The exhsust-fan area, conveyer, crusher, and other spaces should be

partitioned off from the boiler room. Failure to have such partitions is inex-
cusable. Windows, doors, expanshon joints, skylights, etc., are closed and
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sealed to prevent penetration of cold air into shops under Siberian climatic con-

ditions, and thus considerable rarefaction exists in the boiler room. Under

these conditions, lack of partitions increases the amount of dust in the boiler

room. This condition is mo noticeable that the workers put up partitions to

separate the boiler room from spaces containing equipment vhich collects dust. 1

13. Entrance of cold air through the boiler-room windows cannot be pre-
vented because of vibration of window casements and consequent glass breakage;
therefore, operating conditions require a larger number of heaters placed under
the windows to form a heat screen. Consequently, plans for heating buildings
subject to rarefaction mist provide for heat screens near all windows.

14. Many of the operatiomal difficulties mentioned above occur because
normal ventilation is disrupted when all openings are sealed in winter end the
pressure in boiler rooms drops 15-20 mm of a water colurm. The low pressure
promotes dust accumilation on equipment and air contamination. Tack of well-
organized ventilatlon maices the situation still worse, as it tends to raise the
air temperature in working areas and passageways. Ventilation is, therefore,
one of the most vital pwroblems in designing Siberian electric power stations and
mist be fully provided for in drawing up plans. The pressure drop in boiler
rooms when all openings are sealed in winter must not exceed 5-7 mm of 2 water

column.

15. Placing certain types of equipment in the immediate vicinity of win-
s and turbopump exhausts

dows is not advisable. For example, drainage evaporator
should not be installed close to windows, slnce this arrangement would lead to

heavy ice formation on the windows, causing the glase to fall out.

Placing gemerator bus bars under windows may lead to serious trouble
because of heating end thawing of the glass and condensation on the busbar insu-
lation when cold air enters through the windows.

Electric motors should not be placed in the imrediate vicinity of win-
dows, especially in boiler rooms, vhere there is a considerable degree of rare-
faction. For example, in one large Siberian power station, exhaust-fan motors
installed near the windows of the boller room are still the weak spot in the
station, and their insulation needs drying periodically.

16. The funnels and drains now manufactured have not been properly desigped.
They become clogged with ashes, preventing water drainage from the roof. De-
signers must find a satisfactory solution to this problem.

Electric Equipment and the Lubrication System

All 35-220 kv oil circuit breakers installed in open substations should
No explanation is needed beyond the state-
-459 ¢ for long periods.

17.
be equipped with preheating devices.
ment that winter air temperstures nre considerably below

18. Long power-transmission lines from a state regional electric power sta-
tion must be equipped with phase control and single-phase automatic repeated re-
closing. The greater reliability of such lines is of special importance under
Siberian conditions because looking for defecta and obtaining the material and
crews to eliminate them takes a greai deal of time in winter apd even in autum

and spring, because of bad roads.

19. Changing the oil in turbines, transformers, and large oil circult
breakers is very difficult in winter. The delivery of oil from the oil depot in
casks demands extra manpower and makes the shops dirty. The central oil depot
should have & pipeline for delivery and removal of oil from the turbine room and

large electric units.
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DESICNING ELFCTRIC POWER STATIONS TN SIBERIAN REGIONS"
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PART 1

Along with the torrect views put forward by Nebrat and fasnikov, certain
depatable and otssure statements shonld be noted.

With reference to the problem of heabing Javy Aumpers, the authors, after
¢iting the eyperience ~f ~uc Siberian pewer starion, cone luded that all types of
car Anwmperz should bLe hestas.

Such a generalizaticn scem? Lo us unfounded  Different approacnes met be
used in sclving the nesiing preplen Do Aifferent types of car dumpers.

car dumpera with giot-shaped tunkers apdi blade feeders actually do have the
defects described by the authore. 1o sucn cases it is advisable and economical
to heat the unlcading eheds. [t shoula, nowever, be pointed out that, beside
heating the shelz with in:al keaters, 1t weuld be neceszary 1o build at the gates
aip screens whicn would at the zame time be -enters for heating the air, tc com-
pensate rapiily fip an nour for ‘he beat used te warm the coal ard the care
coming irnto tke shei. If there iz only loral a1 ean-heating equipment, the cooling
of the shed when the gates are opcn and ~nl4 cars sre brought in will be 30 great
that the air temperature 1u tae shed will lmmediately drep belcw zero and then
rise very slowly.

It should be pointed cut partisulsrly that the time needed to heat the shed
air to the yequired temperature after each introduction of a train will be 8o
great, when oniy lozal equipment® 1& uzed, that tbe origzpal air tewperature can-
not, be ‘re-cetablished vefore the eatry of the next train. Tt will remain close
to zerc and will fall to zevo tne moment the told cars enter.

Te support this gtatement, ve cite data on the heated shed in the very sta-
tion te which the autnors referred.

The heating equipwment for the ahel waa de=igned to raintain the temperature
jnside the building at +87 » wyen the cutaide temperature wae -45% ¢, The local
heater syetem was alsc suppoeed to provide neat for the cars and fuel delivered
to the shed.

During the 1.947-19L8 vinter operalions, the air temperature in the shed.
fluctuated fyom -+16 and #20° o vhen the yits1de temperature was ~18 to -20° ¢.
After entrance of a string of cars, the shed temperature fell to +L to -H12” ¢,
i.e., the temperature io the shed varied by 8 to 127 ¢

1t 1s obvigus that for a calrulated temperature of about 410° ¢ in the
ahed and -45 C outdoora, tpe temperature variation upon entry of cars will be
considerably greater, 1.¢€., spproximately 20.25°7. (wnsequently, after entry
of cars, the shed tempersture will fall tc -10 to -15° c.

gence, any effective systen for heating dumping sheds maat consist of a com-
bination of alr acreens ané local keaters which will alsc serve as hot-air
heatexs.

Equipping the building apd installirg the heaters for a shed 100-120 m long
would ccat 300,000 rublea, while the operationmal costs would amount to about
75,000 rubles per year. Such s large expenditure for heating & shed could only
be justified by a marked improvement of the unlosding procese in vhich slot~
shaped hoppers with blade feeders are used.
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We cannot take izsued with the autharz  oplnion that dumping gheds should
be equipped with trolley Lorrivs LenanTe A{ their eatiafoctory cperation undex
severe climstic conditicns, eiave hesting of the shed h2a absolutely no effect
on trolley lerry operatio:n.

In the asme way, heatlog of the unleading ehed cannot affect the unloading
of fuel from the cars, #inte rars nsving frozen fuel fan ouly be defrosted by
Jeaving them 1n the :hed for 2 lorg *ime tabour 10 heurs ) at a tewperature of
90-100" C.

The only positive aspect of heating The shel is 1mproveunent of working con-

ditions and thus an intrease 1o 1800r productivity. But The economies effected
do not justify the -onz1derabile eypeciiture for heating.

From theee same fongiderstions, w2 mist sgree wiln the autnors’ contention
that scrapers should net e uped unler severe ¢ limstic condations. For the ex-
isting scrapers, the problew of heating tue dumping oned 2hould be solved indi-
vidually in each case on the basie of te-hnicoeconomis ralculations. 1t is exX-
pected that the resultz of such talculation will be zppinst beating in the over-
whelming mejority of czses.

The authors:® propeosal loncerning apet1al buildiage for the 1nitial heating
0° maz.t and oil tanks zeems higrly debatable tc us. Feating of tanks in build-
ings would require the constru-tion of ewxreasive units similar to defrosters.
Moreover, this metbed 5f Aafrcsting Lanss: wouldl omand considerably more time
than defresting by the conventional TC1ls

As for the probiems the authora ralezd regarding rarefaction in sk. ps,
these are orly a part of the genersl provlom ~f .rganizing the air aysten in
boller rooms, & provlem Ajrestly conpected witi lieating and veutilation

ft should be streszad that the ovganization »f the alr system is of para-
mount impertance in electyic pover ctationg unler winter conditions. Particalar
attention 1s gtvern o proper organization of the sir gystem in tbhe plars fof

heating ani ventilation Srawrn up by the State Trust for gream-Electric Pover
Planning.

Unfertunstely, in most Cased vhe plannad systoms and operating conditions
are not feasible when Fut 1n prastiie for wwo resasons

1. Ae a rule anl art of the ventilaticn unite sre 1netalied, ani, in
> A y
some cases, nrne are ipztallen .

2. There ia rh ventilaticn apd heating service in ihe fullest sense.pf the
word, i.e., a comrlete orsanization of the air syetem taking into consideration
both technologleal air consumptlon =d hygiepic requirements im shops «

The chief factor hamper ing the operation ~f beiier aond machine rc;oms is the
air copsumption by blowers and sutker: along the pas line of the boiler unif,
amounting to about 25 to 30% of the toal air ¢ onsumption by blewers.

The consumption of air by blovers should be organized so that in winter
only part of the air, cev vesponding on the neat balance gheet to heat 1iberation
in the boller room, ahonld be taken from under the boiler rowm roof. The re-
mainder of the air should be teken from the machlne room {agaln ip acgordante
with the machine rocm’s heat balance sheet), from the ask pit, or wherever ven-
tilation air exchanges an be usged.

pelivery of outside air 1nto the bailer roam to compensate for air removed
N by suckers and blovers in the amounts indirated above can be organized by using
ventilation units to furce part of the air iato the working space of the boiler
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room and ash pit. The remainder of the air is delivered thr-.igh the adjustable
casemenis in the upper part of the boiler room.

Strict observance of the above conditions alone will eliminate many nega-
tive factors noted by the authors in the following way:
NG

1. The degree of rarefaction will be reduced considerably, thus reducing
unorganized suction through the enclosures.

2. Penetration of cold air through closed skylights of the boiler room will
become impossible.

3. Window glass and sashes will not be subjected to additional loads.

4, FNoticeable air suction through the cloged windows of the boliler room
will be reduced and there will be no need to build the expensive heat screens

proposed by the authors.

m_ decrease suction of cold air into the ash pit in winter, outside air pre-~
heated Dy hot air heaters im forced into the pit. This measure is extremely ef-
fective because the amount of energy required to pump the air through (with
axial fans) is verié'®mall and the alr ig uses simltaneously to ventllate and
heat the ash pit aad to feed the blowers. The amount of cold air taken from out-
side the asiy pil and entering the blower will likewilse be cut down.

The above considerations i{ndicate that technolegical air consumption and
the task of maintaining normel hyglenic conditions are organically connected not
only with the plamning but especially with operating conditions where the plans

are to be put in practice.

Unfavorable wintertime factors can and mist be eliminated by intelligent

operation of the heating and ventilating equipment, combined with equally intel-
ligent organization of technological aixr consumption. of course, the prere-

quisite for such results isthe installation of all equipment and units called
for by the ventilating and heating plan.

There has long been & demand upon ventilating and heating designers for
sufficiently long wewtibules at outside doors and gates. However, even where
the plans have called for such vestibules they have not been built for one rea-
son or another. The authors' proposal to build vestibules where needed should
be embodied in standard resolutions of planning organizations.

We agree with the authors on the need for making skylighta with reliably
closing flaps, and we further mst point out the need for mechanization and re~
mote control of s¥glight casements. Otherwise, the operation of the skylight
will not satisfy the required working conditions. Control of the window case-

ments mst also be mechanized.

For machine rooms in electric power stations operating un.der winter condi-
tions for 6 months or more, we consider skylights unnecessary and even harmful.

A common ventilation alr exchange can be organized easily by using the slight

degree of rarefaction in the boller room to let the hot air of the machine room
into the ventilation units of the boiler room. Consequently, making a fanlight
above the boller room to act as an exhaust fan would be superfluous (this state-

ment is corrcborated by calculations of the heat and air balance).

In conclusion, we feel that we should stress that solution of the problems

involved in eliminating shortcomings in the operation of electric power stations
under winter conditions depends chiefly on the workers. Substantiating this
conclusion s the fact that organization of alr economy in plants now operating
lags somewhat behind the solution of these problems by designers.
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PART 1i
1t is both timely and proper to cenzider ape:ial climatiz conditions in de- ‘
signing electric power statious for Yiberis. The following additions might be

made to the proposals put forward by Engineers Nebrat and Yesnikov

1. In designing electric power stations with a closed c¢ycle of water sup-
ply and cocling water in wprimsier tagks, no ather buildings should te erected
closer than 100 m, =ince trey will ce heavily n winter. Pillar supports
under pipelines must be metal with an anticorresive coating, since reinforced-
concrete supports disintegrate rapidly 12 winter. The plaos mast 1include noz-~
2les on the supporte to waen away the ice ‘oating vt formg on the supports
in winter.

2. The pit capacity of toe Aumpiug shed must be designed for a Lu8.hr sup-
ply of fuel, btecause arrivals of coal are irregular in vinter and delivery from
stocks is made difficult by drifts ant frost. The 4duuwping shed mast be equipped
only with trolley lorries. Experience has chown that 10-ton trolley lorries,
with jaws having a capacity of 5 cu m, can deliver fuel at a rate of 120 tons
per hour per lerry in a maximum run of 90 m. Scraper inetallations operate much
less efficiently. Two scrapers can haridly provide 80 tons of fuel per hour.

3. Equipment for tute production of pulverized co8l aust should be installed
only in heated buildinge.

4. Boiler room skylighte should bz cezigned only for ventilation purposes;
it not needed for that purpoge, they ghould not be built.

5, Ventilation prebleas should not be postponed nntil the second plan
but decided at the same time as planuing problems connected with the production
buildings. Special atteution musz te paid to ventilating the fuel supply and.
machine rocm, because it is morc Aifficult t¢ meintaln sanitary working condi-
tions in these spaces uwder winter than under sumecr conditions,
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